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Which of the following set hag
supremum and infimum same.

M. the set of natural numbers

(B) L. the set of integers

(C) A finite set,
(D) A singleton set

The set R of all real numbers is

(A\) DBounded

By Unbounded |
(C) Finite
(D) None of the above

FFor any real numbers x and y,
which of the following 1s true

(A) [x-ylzlx|+]yl

B) [xyl=lx].ly]

©) {x+yl2[ixl=lyl]

g

(DA x+y)=|x]+1Y!

The set Q of all rational numbers

has

(A) Finitely many elements
,LB)/A;'chimedean property

(C) No Archimedean property

(D) None of the above

(1)

ﬁﬁﬁaﬁaaﬂwmmnﬁ
WW%—

(D) @ THEEE/ (%) HIE
Hﬁaﬁﬁmﬂw@wﬂgﬁﬂlﬁz
(A)Qﬁﬁ@%
®) I
) IR &

o) T § R A

Pr ARG TENel x 99l y &
e B @ -0 T B

&) Ix-ylzixi+lyl
B) |xyl=lxl.lyl

© Ix+y[z|ixi-1y}l
(D) [x+yl=ix{+ly]

weft i dest & 8 Q W
2

(A) TRfyE den § e 3
(B) anfifzas 1 @

(€) iR 1 & T
(D) uivm § & T
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5. Which of the followink HE

dense onﬂ]

t
(A) Q, the set of all 8
numbers

. 'onﬂl
(B) P, the set of all jrrat!

numbers
r8
/«1{ R, the sct of all real numbe
(D) 1, the set of all integers

6. Which of the following set 9is a
neighbourhood of the point 5

(A) P, the set of all irrational
numbers

(B) Q, the set of all rational
numbers

{CY" R, the set of all real numbers

(D) (2, 3), the set of real numberg
between 2 and 3

7. The supremum and infimup of the

X {_s -3 -4 -5 |
BEERERE R

are respectively
M)/ ~1and -5
(B) -land-¢6
(C) -6and -

(D) -2and-5

US-15105-Series-P

5.

fry & A oy @ AT A )
(A) ®% oftdg deelt & T Q

(B) &%l sftdm wromst # agen
])

(C) it awafes densdt & A9
R

(D) #f it &1 ay=T 1

M= 3 & f5-a1 aqea &g 6 &
anftg & ?

(4) W iRy densdt # aye P
(B) &l 9w wemstt & ay=g Q
(€) H‘ﬁmmﬁﬁaﬁuﬂi

D) 29 3 % 7 i 9N AR
HEAdt B T (2, 3)

(A) -1391-5
(B) —iﬁﬂl—s
€ -6TW-1
(D) -27d9-5



8.  Which of the following set is not,
bounded

I

(A\) 1.&:.\' T]+-111.IT€.N},J{ER

/(B)’ {x:x:l——]—.neN}.xeR
= n

) {xel{:x:Z".neN}
M) 1{2.4.6.8,10}

9. Thederived set of the open interval
(0, 1) is

(A) (0. 1] open closed interval
(B) 10, 1) closed open interval
(&0, 1] closed interval

(D) R, sct of all real numbers

1Y .
10. The set {[]—E)sm%:nel\l} has .

(A) No limit point
/.B‘I One limit point only
(C) Exactly two limit points
(D) None of the above
11. Theset {1,3,5,7 9 is......
(A) An open set
(B) A closed set
~€)_ An infinite set
(D) An unbounded set
US-15105-Series-P (3)

.. ﬁﬂﬂ%ﬁ——r—mﬂwmw
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(A) {x X= l+~ neN}xeR

(B) {x X = l—uneN}xeR

(€©) {xeR:x=2"neN]
(D) {2.4,6,8,10}
9. G SR (0, 1) H T W }
(A) (0, 1] G 9= 3F=Id
B) [0, 1) < G I~
(© [0, 1] I F=
(D) R, 8 arafas deget
3=

10. ¥ {(1-1]3in%’5:ner\1}m%
&) 2% dmr fag
(B) P99 wh d fag
() Furf: ? dw fg
(D) IR § § i 7
11 ¥9=9 {1,3,5,7,9 %.....

(A) TF g qq=y
(B) @ 3% wy=

©) W afE w
D) @ sftes e
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Which of the following 13 grue’

(A) Completeness axiom g

Dedckind ‘s axiom

(B) Dedckind’s axiom éf'

Completeness axiom

( ompleteness axiom <
Dedekind 's axiom’

(1) None of the above

Which of the following is wrong:-

A subset NofRisa neighbourhood
of a point peR if and only if

(A) There exists an open interval
(a, b) such that pefab)cN

. £BY" There exists a positive integer

1- 1
h such that [P“ —p +'—}CN
X 0 n

gaumber r
(p—r,p+r)¢N

such

(D) There exists a positiye
irrational number r such th,¢

Nc(p-rp+r)

@) Th,pra exists a positive reg)] '
that

12, B & § oF-w 99 8-

13.

@) gfm sPmda 2 333
C R G

P

©) Tifﬂ GJ&I"J@H & EHES
IR DG

D) IRF & § FR T

P ¥ @ @8- T e

i ¥ AR ol daw A

(A) T Gl FAW (a,b;) 3q T
sfaa 9 2 & pe@b)c=N

(B) @Wanmmﬁm
1 1Yo
2R [P"_;,pi-;)cﬂ
) % % A W ¢ T
afea e 1% (p-r,p+r)cN

D) & T g " r 39 T
ftad ﬁ% fb Nc(p-r,pﬂ)



14. If S:{-:;:ne N}, then derived set 14.

IXS) of S is

(A)
(B)

¢, the null set

{0}

}Q)/R

(D) None of the above

15. Which of the following is not trye?

(A) Any union of countable sets is

countable

(B) Every subset of a countable

set 1s countable

(C) NxN is countable, N is a set

D

of natural numbers

very superset of
uncountable set is
uncountable

15.

1
it s+ 1)

TSt Hoy

£

|
e Ny,
N ] [

qgEd DG) ?

(A)

b, Pt wpgeam

(B {0}

(C)

R

(D) I § & 5E 35
e ¥ @ P @ 5 T 3-

(A)

(B)

(©)

D)

THY gy #ORE 9 6y
TEY B 2

T g 2

NxN M7 8, N S densh
F A= 2

ST Y= s =
FHE B 2

. . ‘ 1 n ] n R
16. The limit of the sequence (H;J 16. STHH [1+—} G G F

(A) Exists and lie between 2and 3

‘({‘B’)’—‘ Exists and equals 2

(C) Exists and equals 3

(D) Does not exist

US-15105-Serjes-P

(8)

GV
(B)
©)

A € a2 9 3 3 g foeg @
IR B T 2 B et 2
AT B T 3 P T 2

(D) R 38 3
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17.Which of the following scqucnce ;
bounded
1\
(A) < (-- l—)- -
n
' ; {
4’"‘)’/{ 2" >
(C) < N | o o
I‘ e [} i - 'Ch-
18. IfLims, =/ Limt,= J', thes Wi
of the following 18 Cesaro's th@rem-

t + Sztn_] +...'+' SLE]_ =Hf

Mm Sily T52n-1 o~
. n

- .
1 {;.

}:-!{;,tn # 0¥n

S

ml =
) - le[tn
: ¢!
(C) Lim(s, t )y=1

o
o

(D) None of the above

19. A sequence in ScR is a function
from D to S, where domainD1s a

get of

I
i

(A) Rational numbers

@z’ﬁealnumbers .
(C) Integers. L
(Dj Natural numbers

US-15105—Series-P

17,

18.

19.

(B)
(C)
(D)

<I'I.2n >

I Lims =1, Limt =07 &
¥ Y Pe-w G 5§ 7

Lim Sit, +Splp gt tSy ly o

(A) "

(S ]=L ¢, #0vn
(B) le(tn) Ir’ n .

(C) Lim(s, to) =1
(D) STH T & LRI

SQRﬁ%WD%Sﬁ@
W%,aﬁm@aﬂnqgaﬂ%

Ay TR Tl

(@) R FERl

() T F
(D)Wﬁ@mﬁﬂ



20. Whichofthe following sequende jg - 99, ™ # & - HIFH, I TEy

21.

a subsequence of the sequence
<1.2,3.4...>

(M) <1.3.5,2,4,6,7,9,11... >
B) <1.2.4,3,5,6,8, 7...>

(€©) <2,1.4,3,6,5.. >

}Dr<2.4,6, 8..>

The  sequence
. n

<1+L‘D_">

converges to the point

/un"o

22,

US-lﬁloﬁ-Serieg.P

(B) 1
(©) -1
D) 2

If {s,) converges to I, then which
of the following is not true

(A) 120ifs 20vn

(B) lisunique

C)_Any subsequence of {s,) also

converges to |

(D) Every bounded sequence is
Convergent .

21

22l

(T; -.l‘. ;]

<1,2,3 4... > B THIN 3,
(A) <1,3.5,2,4,6,7,9 11 »

(B) < 13 2: 41 3: 5; 6, 8, 7...>
€) <2.1,4,3,6 5. >

(D) <2,4,6,8...>

aqﬂ?ﬂ(ﬁ(—_]—)“) ST a3

@A) 0F at

B) 198 %
(C) -1 aix
(D) 2% A

M (s, ) B AT I W L 77 B
R A A

(A), 1203/Rs 20vyn

B) | afedyg &

CERIT ———
AT e B

(D) 5 o o ST A

g



23.

25.

US-

t
g statemen

Which of the followin

is incorrect
0 1)
The sequence (0, 1,0,1.%

is not monotonic

The sequence {1, 3,3, 5,0

(B) :
is monotonic increasing

nic
Every bounded monoto

(©) . .
decreasing sequence diverg®

(D) Every bounded monﬁtﬂnlz
increasing gequenc
converges :

. Which of the following1s a Cauchy

sequence

w (111

( :l ” 2 1 3

B L L AL L -L )
_y 1
(C) (sn.sn—zn>

(D) (s,:5,=10)
Every bounded sequence has
(A) The greatest limit point only

(B) The Jeast limit point only

,(Q/The greatest and the leagt
limit points

(D) None of the above

15105-Series-P

(8)

23.

24,

25.

R e o v 5.

(A
) :E'FF; 0.1,0,1,0,1..) mHfee

(B) STTHH (1,3,3,5,5,5..) o
T B

(C) 7% s o waRe agmd
uEfa e 2

(D) 5% s oM T S
e & 2

Frer & & F-m a4 o 2

w (13

(B) (-1,1,-1,1,-1,1..)

(©) <s,.:sn=z-";>

(©) st q g e 9
(D) I T A FE T



26.

27,

The imit of the sequence

[sin ;1“‘_> .
\ \,ll 14

) 0

i

) -1 1

( (1) 5

If the function (x) 1s defined as
f(x) = 21,\-‘ when X#0

f(x)=0, when x=0
then the function f(x) has a

(A) Removable discontinuity at
x=0

(B) Infinite discontinuity at x =0

Mixed discontinuity at x =0
(D) None of the above

28. Which of the following is false

US-15105-Series-P

(A) Uniform continuity on
I= continuity on I, 1 is an
interval :

(B) Continuity in a closed and
bounded interval I= unifurm

continuity on |

(C) Continuity in an open and
bounded interval 1= uniform

continuity on I

the of the above

D)

26.

sinn "y
(A) 0O B) 1
(@ -1 (D) -%

27, U B £ (x) T BT R 3

28.

i
f(x)=2"%, wHih x20
f(x) =0, FEF x=0

T W {(x) TG 2

(A x=0W iy s

B) x=09 FT e
(€} x=0W M¥a s
(D) IWH ¥ | FE 78
B 4 & P ormm B

(A) 1 | HE9F 9994 =1 @
qaqd], 1 0% =R &

(B) @& &< ol uRew amwa 1§
qAqd =1 T THEwH gaad

©) @ ga IR qREg o= 1 #
FATT =] W GHIA Hw

D) I # & F T



‘ .4 by 29 AR my
29. If the function fdefmeitive f 23 SR 2 fx

f(x) = x-|x], where X i3 5530: “he f(x) = x-[x] , =& & S
variable and [x] den® Ix],x &
integral part of X, then fis T A e R
. |
(A) Discontinuous for a“mwgrﬂ &) w4 T’#’E At %R'ﬂ HEAT
values
(B) Continuous for all integr? (B) ¥ Tﬂ_‘r’ o & R gad
values
! . C gfiay
Discontinuous for allr.':ltml“al © 'H‘ﬁ A & fore ared

values ) .
(D) None of the above o NG P e
80, T f£:R* >R N R T oftenfe 2

30. The function f:R* =R defined a8
B f(x)=sin— ¥
) ' X

f(x)-—sinl is
X
(A) Continuous but not uniformly (A) R* @ &ad 5 ﬁﬁ:! A T
continuous on R* P .
(B Uniformly céntinuoua omR" ®) R’ LT{. a2
C) Conti t integral values :
© o,ﬁ?,mmsa g VA () q Il T W & T 8
(D) None of the above D) IF # | B TR
31. The domain for which the function g7 aﬂﬁﬁ R BT &9 f(x) = x—|x|
X
f(x) = _X;EI_?_(_F is continuous : _ o
(A) s (-,0) B) (-o0) 2
B) ) 2

(B) 18 (0,)

s (~0,0) U (0,%)

(D} none Of the abOVE (D) a ﬂ _a zag :ﬁﬁ

€) (-2,0) U 0,) 2

US-151056-Series-P ( lo)



32.

"If a function f is continuous in g
closed interval [a, b}, then f(x) must
take at least once all valueg
between f(a) and f(b)". This is
known as

(A) DBorel's theorem
(B) Bolzano's theorem
(C) Boundedness theorem

The intermediate value
theorem

33. If c 1s an interior point of the

domain [a, b] of the function f and
f'(¢)<0 then there exists g

neighbourhood (¢-5, c¢+§) such
that

/AM f(x)<f(c)vx e[c-3,b]

B) f(x)<f(c)Vxe[c-3,c)
©) f(x)>f(c)V xe(c, c+8)

(D) f(x)> f(c)vx e[c-8,c) and

32.

33.

f(x)<f(c)Vxe(e,c+8)
tlog(l+acosx)
34. The value of dx, 34,
-{[ cosx
where o is a parameter with
i<, is
(A) ncos' o
/(’B‘j msinT
€) ncosa
(D) =
US-15105-Series-P (11)

gy @ AT [a, b] ¥ o £y
2 qd F W I AW fa) 1 g,
# aed BN T R 6(x) B T2 gy
aife; 46 HEARD 2

(A) S 9HY

®) I T

©) TG (s i

(D) AENE T

& f B I8 [a, b] T IR ¢ B
RS B B aur f'(0) <0 7 oy
Al E (c~5, ¢ +5) 30 ¥R & Afw

_ﬁ'@lﬁl%ﬁ’ﬁ

(&) 1(x)<f()Vx efc-B,b]

B) f(x)<f(c)Vxe[c-5.c)
€) f(x)>f(c)V xe(c, c+3)
D) f(x)>f(c)Vx e[c-8,c) T

f(x)<f(c)vVx e(c,c+3)

Tlog{l'{rucosx}

! coSX dX, 58T o % U= 8

T |a|<l,H A
(A)
(B)

(C) RCOosQ

D) =

ncos™ a

nsin”' o



ntﬁ‘gral
35. The improP ] - g in
i
jnu0
0
. dx 18
- [f(x.2) for
$(a) J 0115
2 1
o ] ) F05) 5
1 n
>0 and ae[ﬂ; ¢ ] g
X
(i) [fex.o)dx is

0]
(A) Convergent for a €02 |

(B) Divergent for E[ﬂfpﬂz]
‘(,0/ Uniformly convergent for
| aefoy,a,]
(D) None of the above
b

36. The function ¢(u)=jf(x.a)dx,

2

where f(x,a)is continuous in
asx<bo <asaq,, js

(A) acontinuoyg funétion of o g
[, a,]

,(*B)/ a discontinyoyg funct

i{)n of

(C) a different;, ble fy

Netig
o [a,,a,) Mof g

(D) none of thege

US-16105-Series.p

“36.

A = I“K.u)qx
é , a:] 5 W 2 g D foxgy
y X2q )
m T aela, q | 3 fo Ty

(C) aeloy,a,]

D) I § 3 15

b :
BT §o) = [f(x,00dx, T fq),

a<x<bo,<a<o,¥ §ag B

(A) [o,0;] W o 3 wF oaq Bl
g

B) [m] W o & w awm
T &

(C) [o,0] T o F 0F rgeai
W 8

(D) ¥ / ¢ &



37.

if function f be bounded in [a, b)
and I> be any partition of [a, b], P*
be a refinement of P, then which
of the following is not true

AT UP-0) = -L(P, 1)

38.

39.

US-15105-Series-P

(B) L(P,f)=-U(P,f)
(C) L(P*,f)2L(P,1)
(D) U(Pf)2 U(P,f)

If f(x) =x* 0<x<] and

P= {01331
474’4

[0, 1], then lower Riemann sum
L(P,f) is

be partition of

9 7
A 3 (B) )

5 3
© 1 Dy 3

Let f and g be bounded functions
defined on [a, b] and P be a
partition of [a, b], then which of
the following is not true

(A) L(p,f+g)=L(P,f+L{Pg)
(B) L(P,f+g)2L(P,f)+LF9

(C) U(P,f+g)< UE,f)+UP,g)

}D))None of the above

37

38.

39.

(Q;

a2 w4 1 [a, h]ﬂ'lf"wﬁ
p, (a, b] F & fawram ¢, [‘*pﬁ

78 2

A) UP,~f)=-L(P.f)
(B) L(P,f)=-U(P,f)
(€) L(P*.f)2L(P,f)
(D) UP*)=UP,f) -
R fx) =x 0<x<l T4 [0,1] &
23
e P= { 422}% a9 e
8§99 a1 Lpf) B
e ,
@ 5 ®
3 3
(€ ) (D) o

T o [.a,b] @ ofafa f o ¢
RIS & & T P, [a, b) & RoRH
2O 0 Y B a2

(A) L(P,f+g)=L(P,+L{Pg)
(B) L(P,f+g)2L(P, )+ L8

@ uE.f+g)sUE,n+UE.8

@ S 4 & w W



10,

41.

42,

d
. an
defined on 1* .

IF fix) = X } (hen

(o 1.2
partition P"lu 33

oseillatory sum ig

\) 0

YRR
—
>
a3}

) :

Which of the followin
sufficient condition for th
f defined on [a, b] to be Ri¢
integrable

‘(A‘i/fis continuous in [a, b]

(B) fisa rﬁoﬁotonic function 11
[a, b]

(C) Set of points of discontinuity
is finite for bounded fin [8, b]

(D) fis a bounded function.

If the function f defined on [0, 2]

x? when x is rational

as f(x)={ 3

x° when X is irrational

then the value of lower Riemanp

integral .[f(x]d" is

1]
@5 2
: A3
o 3]
© 3 D) =

US-15108-Series-P

40.

41,

42,
B

R fixy =x, (2. b] 9T frefe ¥ mop

o1 2

P"{O‘E‘E"} R & @ Qe
2
@ 0 ®) 1
(C)§ (D) .'5

[2, b] W o wem £ 2 dvw
FIE B & R B d P
W g T R

(A) f, [, b] ¥ T R
(B) f,[a, b] ¥ THRE e B

) [ab] ¥ M= f 3 FEaa
frgatt @1 aye Wi &

D) ft& e & §

3 [0, 2] W SRV % f A R

f(xF{xzﬁElﬁﬁ x 9Rag &
x> FaE x iy B

a9 = {9 e if(X)dx H
mE 0

@ 3 ® 2

(¥ ?—;’- D) i‘—;



43. If{be the function defined on 0,1)

i 0 when x is irrational
by f(x)= o
I when x is rational

then the value of upper Riem&nn
|
integral Il’(x}dx is
0
A) 1 -
@ ® 3

© 3 7 0

44. Which of the following is not trye .

(A) If feR[a,b] and keR,
. then kfeR[a,b]
#BS I r<Ria,b] then || ¢ Ria,b
(C) Iff, geR[a,b] then fg¢R[a,b]

(D) None of the above

" j_ﬁx_
. : (I—X) 18

(A) Convergent and its value i8 2

Monvergent and its value is 1

(C) Convergent and its valueis0
(D) Di\?ergent

US-15105-Series-P

48. a% (01] W ety o f Oy

0 o x Ifrig
67 f("}={1 miﬂﬁﬁqh

1
qa I (I TEH If(x}dx
0

F A &

1
&) 1 ®
©;  ®o0

44, P ¥ @ AT A9 TR

(A) IR feR[a,b] TH keR TF
kf eR[a,b)

B) IR feRfa,b) T |fleRjab]
(C) IR f ge R[a,b] T fg¢Ria,b]

D) i & & 2% @

(A) @ ¥ qur o A 2 @
B) R ¥ o gowm A 12
(©) afrrd ¥ e g A 0 B
(D) Tl

(15)



)]
418. I:iuh x dx 18 |-

47,

nd it 1 &7

(A) Convergent & ﬁrstki"d

improper integral of

.. iq A0

(B) Divergent and it :’ki:d
improper integral of first

Mvargent' and it 18 ‘:
improper integral of pecol
kind

(D) Divergent and is an improper
integral of second kind

Using Abel's test for the
convergence of the integral of a

-

product If(x)¢(x)dx for the

integral [(1-e) 52 dx , which
X
a

of the following function must be
chosen as bounded and monotonic

function ¢(x)
(A) cos X

B) 1-¢e~*

V/‘ﬁsx
KZ

US-151056-Series-P

(D) None of the above

48,

47,

(18)

0
Ininh X dx

W 1 sttt a v g
YR A ¥
g aEeE &

©) T Rt @ R s
IR A 8

D) & ayardt ar g s &
HIIGHT T &

f(—e“")c';%dx e B R
HIF qher g PO AT

Tf(x)q) (x)dx % AT H AT B

Rt § } DT B aRes 9 TR
B o(x) B & F T AT AT

(A) cosx

B) 1-¢™

) COSX
K2

(D) THE A q 3R T



48. The integral [9X a>0
] lﬂ
llxn

divergent for

M values of n

(B) n=0 only
(C) n<1only
(D) n21 only

49. For the convergence of the

0S X
integral f—-— dx by comparison

test, whlch of the following function
must be taken as comparing
function

(A) cos x

© -+

X
(D) —sinx
50. Which is true for the integral

T 22
fe™ cosbx dx
0

(A) divergent

/(-BT convergent but not absolutely
convergent

(C) absolutely convergent

(D) none of the above

48.

49. o

50.

US—15105—Series-P (17 ) -

HHERT Ti—:},a:»ﬂ U %

(A) n & @ 7 3 R
(B) #4d n=0 % R
(©) 2 n< 3 R
(D) & n21 F f

G ST B f“’“

%W%ﬁﬁ"ﬁﬁﬁﬁ‘!—mm
NI E RN UL
(A) cosx

1
®) 7
© -

(D) —ain X

R [e“ cosbx dx $ i

P-T1 T B
(A) FErd &

B) md ¥ frg T o
o

©) Toia: s 3
©) IR & A 9 T



51.

62,

53.

US-15105-Series-P

the

f
¢y O ral

Find p and convergen teg
improper LA L

= i*

] dx___ 451 by p-tes
2 X(logx)™'

(A) Convergent, =1
Monvergent, p=-1
(C) Convergent, p>1
(D) Convergent, B< 1

3 -
dx 18

The integral !(xz T2l
(A) A proper integral

(B) Having an unbounded

integrand
Mcmvergent

(D) Divergent

Which of the following complex
number does not have unit
modulus

(A) cos0+ising

(B) cos®-isin®

@ i

(D) 1+i

51.

62.

53.

(18).

(SEICNEH

H'qﬁmm‘“ﬂqﬂﬂmm

T dx

e S ———

» X(log K)M! '

n M B
&) i@ 2 u=1
®B) i R, u=-1
(C) afard 3, u>1
(D) e 3, u<1

a>1 # Jfwm g7

5353 2dx
p(x“+a%)

(W) @ g T
(B) @mﬂa@mﬁiﬂwfmt
(C) sfrrd 2
D) e ¥

P iy gensd § @ -4 &
q9F & G @ e

(A) cosB+isin®
(B) cos@-isin@
© 1

D) 1+i



r4, What 1s not true fgop any two

el @ 8 Hemat 2 we ,

complex numbers z,and z, 54. by T T T8 ¥
(A) ‘Hrg(z,-22)=arg z, +argg, (A) HIMH (z,.z,) = O z, +
N 2,
), o ) |
)B)/'arg[zz] argz, argz, B) q.ﬂunq? [;;J = FHivif s z,
P z,
© 12-2,1<|2,|-|z|

©) 12-2slz|-(z,|

D) |z,+2,|2|2|~|z,| D) |z,+2,[2|z|~|z,]

55. The locus of the point 2 satisfying 55, o (z-11<2 o IR 7 AR g
the condition |z-1} <2 ig z F &g a7 3
(A) Line (A) ELCl

(B) Circle and its inai.de area

B) T U IHH A

€) AgH T FHE AR
Myﬁerbola D) FfrEeg

56. If 2z, and z, are two non-zero 56.
complex numbers such that

(©) Ellips;e and 1ts inside area

l’zl+zg|:|zll+|zzl WWZI_W%%
e -are, @) 3 o

(A) Oonly

ﬂi}“ +n only ' ® i "

©) 0% and = O on

(D) None of the above D) i & ¥ o 1

US-15105.Series.p (19)



ot tTU€

Ty
57. Which of the folllowmg 18 -

[
A) [1-il =42

®) lzl=lz| ,

421 1z,1=12,] and

argz,* arg s, =0
i te
then z, and z, are conjugd

numbers

D) arg(1-1=
58. The radius of the circle
| 5z + 15-—161]=20is

A 4

et

(C) 20
(D) None of the above

59. Equations of all circles which are
orthogonalto |z|=1and |z-1|=4

are

M+7+iﬁl= YB?+48, B is

any real number
B) Iz +ipl=48
(C) |Z+7_|==[3

(D) None of the above

US-15105-Series-B

57. Frr & @ P-u1 gy Wt B

58,

59.

@A) 11-i] =43
B) 1z] =]zl
© T Iz,|=lz,] T

BF z, + FNH 2z, = 0 TF
2, T z, GG TEAE

D) BTH (1-)=7,
gq 52+ 15-161i|=20 & B @

‘(A) 4

(B) 10
(C 20
D) s & & B T

3 6 g9t & FHE A |z|=1 T
1z-1]=4 % TIHIE &,

@A) lz+T+ipl= Jp+48 & §
Fe s der @

(B) |z +ip|=48%

€ |z+7l=p8

(@ avie ¥ & B W



0. The locus of a poipt 4 with

2
B) X +y'-"=x-2
ﬁ?(

-1
ng
2
/(e)/"zﬂz—:ﬁxq:o

(D) "‘2"'}’2—3——‘}’ -1=0

61. What is true for the function

|z |2

f(z) =

(A) continuous
except origin

Montinuous everywhere
(C) differentiable everywhere

(D) none of the above

62. The function

everywhere

f(z)=sinxcoshy +icosX sinhy is

,(A{ Analytic at origin only

(B) Non analytic at origin only

(C) Non analytic everywhere

(D) Analytic everywhere

US-15105-Series-P

(21)

62.

@) x+y =2

2
(B) x2+?2'"f§x"%y=l

2
€) x*+y*-—x-1=0

V3

D) x'+y’ J—y 1=0

. B fz) = |21 % [T #7162

A) T g & T & e wa
(B) & T T

(C) & R IFaHeHd

D) I & | B A&

RSt

fz)=sinxcoshy+icosxsinhy ¥
A4) @ [ fag W R
(B) Faw Ta g W Rws
©) ®h e fwws T8

(D) g T RAwTE



w !
63. Which of the following 8%
uations

Cauchy-Riwemann o

function (2= u+iy, where 257
-.‘“ l"’\' A" _"H
. = ee Q] =
Lx} d.-\ ‘_ 1‘\ * (}\
. :{l - R and f\l _ ':_:\_'
‘\l)‘) ‘\ ) {-3} 1 .. {:I
N [du -8
@ and - — =
d.al' r X } r (’0 ﬁ
(DY None of the above
64. If u=——"""_=_  then the 64,

cosh 2y +¢cos2x

63.

x+1¥

corresponding analytic function

f(Z)=u+iv is
(A) e*+¢
(B) e*+¢
(C) cotz+c

{D) tanz+c

65. Ifu=e*cosy is harmonic, thenlts

harmonic conjugate is

%'Siﬂ)ﬁ*c

(B) siny*te¢
©) sinyte'tc

(D) none of the above

US-IE]ﬂSSeries-P

(22)

65.

BT (2 su+iv , o 7“K+|y 2

ﬁ‘ﬂ?
PR
Q_-ov o v,
® %% My o
Q1 4 100 40w
© T @ m
@) I A § B
; $in2x L )
AR cnsh2y+¢052x 9w

ﬁﬁmw f(z)=u+w%
(A] e*+ec

(ﬁ) e'tc

© éqtz{c

(D) tanz+i:

MR u= e‘cosyﬂﬁﬁiﬁgﬁam
mﬁ’iﬁﬁsagfﬁr%

(A) e*siny +¢
(B) sinjr+c

(C) smy+e +ec

(D) mﬂ%#aﬁ



¥ 1 " . - ‘. .
6. 'T'wo functions gjp, X

67.

US-15106-Series-P

cosh y ::"c] angd

08 ;\ smh-}' = ﬁg: 'for c, and ¢

purameters, ape :

(A) orthogonal

/gB( not Dl‘th(}gc;.na]‘

(€, .not conjugate

(D). none of the above

A funf:tion which satisfies L‘.a-place. N
equation is known ag -

(A Analytic

(B) ' Regul ar

(C) Non harmonic

}B{ Harmonic -

68. Let f(z) be an analytic functionofz  68.

in the region D. Then the mapping
w = f(z) is conformal at point of D
if

(A) f'(z) is continuousin D

By f'(z) # 0,i8 inside D

(€©) f(z)=0 isinside D

(B) None of the above

(23)

66.

a el sin»x coshy= ¢, TN

. I PR .
' co8 xf;nh’y =c,; ¢, TN ¢, g 3

67.

"

-
) T Y

®) @i @ g

© A ¥

@) ST ¥ | i 7

FTl ¢, FEA 8

) e

| (B) T
() R-emiE

(D) Wi

WA f(z) , 89 D ¥ z & R
T 8 a9 SRREAT w=1(z), D&
g W FerT ¢ ARk

A) DH () a3
(B) D& oT=T f'(z)#0
©) D& I f'(2)=0

@) 93 } A W



he 69 Ry
of ¥ - & @ﬁ% . )
69. The orthogonal “;aje;:iri zcbY gfEa xz - yT(j:f st TH B
family of curves X =7 .on,1 | X =¢ @
ey i
. b1
Aﬂfxﬂfy’=¢-°‘”na (A X*+y? = o g g
constant B) yi_x T
(B) 2 ! =c ye-x* = C
y:-x* =
(C) 2xy+y=¢ © Zxy+y=c
xy ty=
. (D) IwE § @ #E

(D) None of the above . .
C .
analyti€ 70 I & D ¥ AW @=uriv &

70. if f(z)=u+iv be a1 . h r
p. Whic Rt & & @ B 3§ da-d

function in the domain Lot 8

one of the following 18

corfdition for f(z) to be conatant S‘Z gﬁ D # f(z) & =X 2 & B
inD : : '

(A) R(f(z)=u= 3N

B) 1(f(z)=v —constant B) I{f(z)=v= T

f'(z) does not vanish ©) D ¥ A f'(z) I (Ferg)

(A) R(f(z))=u=constant

indenticallyin D T8 B 8
(D) |f(z)|=constant D) [f@|= =
71. Whichiswrong 71. B8 7@ 3
(A) f(.z) i8 ax:mlytic at z, if it is (A) f(z), zn“ W) fafes 2 R =
:Lﬂ;mﬂ:f:ﬁe n°fn°nlv$z I 2z, W & SEFE T ¢
neighbourhood of z, - o 2y % e aia & 4 t

(B) A function, which is analytic (B) T %, o fasus 2, IR el

;s also called a Holomorphie T FEA §
unction
(C) f(z) is regul ©) f(@),2, W R z, T
gular at , if it - ,
removable Bingul?irity a&tsza m’m’iﬁqﬁ;@m e ﬂﬂ;
. z, 3

and it is anal}'tic . 0
. In
deleted neighbourhgoq o? Izne s 2
0

(D) None of the abye (D) IR & § IR T

US-151056-Series-P
( 24)



, 'The analytic functio Prast FAE W
72 N whose . 72. CEGIRRZ W

imaginary part is :;;—! s ' F};:—;%. 3 1j}-
x“+Y i
e [ x- +y A 4
{‘.\) [x3+y1 +c]+1[f§___§_?) (A} [-—___Fx’;+)' +c]+l(x1+yz] %
X el x= _Xod i = )
o (el o ()
oy { x- #_LL it | ]
oltrbl) o lEbE)
(D) None of the above (D) Gﬂﬁﬂﬂﬁ ] Eﬁl‘a‘ e
73. The equation of a straight line 73 RGN 2, G4l z, Gﬁgﬁ Il T
joining points 'z, and z, is Er B A B
M - Zl+teizg, t '1s a real (A) 7 =7 +tei‘~z,tu.z5 a‘r&ﬁzﬁ EG
parameter 3 ! |
[B) zZ= Zl + (l*t) 2, - (B) Z=2Z, + (]_.—t.) Z,
€C) z=tz, +(1-t) 2, (O z=tz,+ (1Y) z,
(D) None of the above . D) S { | B T
74. Which of the following point is 74, f=y & @ Hiq-41 ﬁFﬂ, ﬁ‘g@ff
collinear with points i, -2 ~5i and i, -2 -5i T 1+ 4i B s (Rd)
1+4i :
3
B) 3-10i | (B) 3-10i
©) 3+10i . (C) 3+10i

2 01 @) 10i

US-15105-Sey (2%)



centre C of
said to be Inverse

(A) CA-CB=1'

w:mm

direction

76. The transformaiion

(A) atranslation in the
of imaginary axis

(B) a rotation of the z-plane -

through the angle %

Man inversion

(D) none of the above
77. Which of the following is not a

bilinear transformation

w

(B)/ﬁv -y

© w=22

@ w-i2
US-156105-Series-P

76.

71.

(©) CA-cgzlr

(D) CA-CB = ri

T w =iz & .

(A) T S $ oy Y v
() -

(B) ZHHEEI%@M%W@
i

© @ A

D) IRH A A F§ T

frer 3 @ a-a o g s
T8 @




78 If T(z)=2_

T T.(z) 18

Tz)= 222
243

z+1’ then

Ay ERZ

79.

80.

(B)

22+5

3z42

——

4z+3

©C) «+2

Z+2
(D) o

Under the transformation

w=2z+(1-2i) the domain bounded

by x=0,y=0, x =2,y=1 is mapped
on the domain bounded by

(A) u=tu=2 v=-2v=-1]

}B)/E’:I,u=-—2; v=3,v=4

(C) u=lu=3 v=-2,v=-1

(D) u=-lu=-2 v=Lv=3

The fixed points and nature of the

3iz+l .

BELLAST-
transformation w=—"" 1

(A) z=-i, Parabolic
(B) z=-i, Elliptic

©r 2= i, Hyperbolic

(D) z=i, Parabolic

US—IEI%—SerieS—P

78.

79.

80,

g% T(L)t-——n- T, (2)= 742
_ z+}

T TT,(z) %

1+2
2z+5

A)

3z+2
4z +3

(C) z+2

(B)

@) 2

zZ+5

W'ﬂ'T"T W =2+ (1-2i) & St
x=0,y= Ox =2,y= lﬁmamﬂﬂﬁai

siaffa ¥ s o o

&) u=lu=2v=-2y=-] g
(B) u=lu=-2 v=3v=4 3N
©) u=lu=3v=-2v=-] W

D) u=-Lu=-2 v=lv=3 &

Jiz+1
2+i

BIRRT w =
iy &
(A) z=-i, Waalm
B) z=-i, dnigwmrc
©) z= i, SRR
D) z=i, Reafrs

3 R B



arod

Bl. The Cross ratiu[p {:lq t’l" z, "‘]‘nd %
if the four points 2. %y
lie on a '

(A) Hyperbola

,@}/Pnrabola

(C) Circle or a straight lin¢
(D) Ellipse or a straight lin
) 8

82. The transformation which m‘i’e

outside |z| = 1, on the hn}fp.lﬂn

R(w)20 so that the ants

2=]1,~1,-1 correspond 0

w=10, - respectively. is

z-1

A4 w=2=

z+1

z-i
z+ 2

'Ee( 3z+ 2
WS-
iZ+6

Z+i

(D) We—

(B) w-=

83. Under the transformationz + 2 -,
the image of the liney =0 jg

IW\-':i
B) v=2
C) v-1=0
D) v+1=0

t;s-um-som |

81. ¥4 ‘ﬁm (?'l' Ty 7y 2) w }
qﬁﬁfﬁﬁ"'&zl.zrz. W‘,-M!

F

(A) T 97

(B) FET W

(C) 37 W FH M ow

(D) €MgH W F A o
82. BT A |z =1 3 AW wm 5

FdFA R(w)20 T 9T 3 mn

T e B R z=1.-i 1 smp

w=i.0,—i%’ﬂ'7ﬁg.

z-1

Ay w=—r

(B) w = z-i a

2421

Jz+ 2%
iz+6 3

€) w=

D) w=Z2

83. ETIIz+2-i & =713 Tl y =0
# gfafea }

(A) v=i
B) v=2
©) v-1=0
(D) v+1=0



84. The normal form of the bilineg,

transformation w =E-:]— 18
z+1
-1
@) w= z-2
1 | .
. —_——
(B) w=-2 z=2 If

© 23--i(x)

~ 856. The transformation w=(z+l) 18
z

not conformal at e
A) z=1 _QB)/( 7=
(C) z==+1 M z=:1
86. The general bilinear transformation
which maps circle |z = 1 onto

|wl=1 and points z = +1 onto
points w = + 1 respectively, is

(A) w=z;0£, la|<1
z-1

@) w=_z-u , |af<l]

az-1
z-1
az-1I

= (-1 z-¢
D) w=(- )G.Z'l,

1|1|<:l

US-i5105—Series-P - _ (29)

84.

mmmw~mwmm

z+1
wq B

() wi—f ;__i(z;?) | |

85.

86.

D) “’.*“:‘_-‘

WY w=[z+%) ITHIT TR
T & R

@ z=1R @) z=awW
€C) z=+iW D) z=+1%W
T FE e S & 39 [z1=1

B w|= 1“Wﬁ§3ﬁz~—+1?€f
SHAST: ﬁlﬁaﬁ w=zx]1 ® ufqBag -

P B
_I-o
A) w 1 laj<]

(B) w-i___
s iy Ao

|u|<l§

C =2zl
€) w= ez lel>1?

@) w=(-22% '
_( )QZ--lfluld%



the
87. Using transformation 3'”[;' e

. . .pla
line v=a a>p in the W 2

corresponds to
(A) circle x*+y*=ain z-planeé
,IB( hyperbola x*-y*=a in z-plane

(C) rectangular hyperbola 2xY = 2
1a z-plane

(D) none of the above

88. The inverse of a point p.“'ith
respect to circle |z — ¢| =ris the
point

2

r
(A) p+|3+-:

rI
C+H—
p-c¢

(C) C+E+c

D) —

p+¢c

_ 1
“, The image of the strip I<}'<%
under the transformation w ! is

z

(A) region common to the circleg

u'+(v+2) =4 and w4 (v,

(B) wi-vi=yg

59)’ uleviz]
(D) None of the alygwy
US-16106-Seriesd

87.

88,

89.

(a0

FMRT zx'w F1 W0 FT w.irt
Lee] v=a a>0 2741 ¥ @y e
qrt ®

(A) T x*+yl=a 4

(B) HfmETg xt-yr=a w
(C) Il Hfqur@e™ 2xy =a
(D) 3T ¥ & 5 T

Q?flz—ﬂ:r%mhpiﬂ
s ¢ g

2

(A) P+——

ptc¢

2

r
(B) c+-_—5-—c

(C) c+]}%:

0 —

p+c

1
w=-

~ W & e gl
4l<y<% 1 gfafr &
&) gl W +(v+2) =4 aqr
v v+ =1 F I &
B) yi-vi-y4
@ vev?=i

D) IRF & & 8 w4



90. Which of the fnllowing is true

(A) Every bilineg,
mation with ty,
points o,B cap 1,

tl"&l‘lsfor,_

ﬁﬂite ﬁxed

€ put in th&

form E_:%__:l(Z—u)
W —

z-B
(B) The set of all bilineay
transformationg forms an
abelian group under the
product of transformationg

-7

(©)

The equation H=0
=7
represents a family of circles
for every member of which

z, and z, are inverse points

Mnne of fhe above

91. Which of the following is not true
for the transformation ‘

W=e’Zz=XxX+1y

(A) Lines parallel tox-axisin t.he
z-plane correspond to radial
lines in w-plane

(B) When x =0, the imaginary axs
in the z-plane transforms t0
circle |w| =1

(C)' The ]_ine XxX=8a is tranﬂfofmf““
into the circle u*+v> =1 -

\,(DT/ None of the above

US-15105-Series-P

(31)

90.

91.

(C) }@T X=a

fr 1A AW aa

A & ot Rar Bl wp 4
mg 9@s fateha wirgon

W*mzl(?‘.*ﬂ} “;h {‘\.q ﬂ ““

w-p Lz-P

AT T 8

®) & e warRel & Ty,
AR & PH & ST O
HafeE I T 3

©) wH —L=0 gt & aftar

i & B ws w2
zl'q’zzﬂfﬁﬁﬁqﬁ'g%

D) T ¥ § e w7

Ww=e=,z=x+iy¢m
B &% § -1 o 3

W) 27 ¥ x-a1 3 Wm
w-TR1 % 3 Xemit 3 g 2

(B) '\ﬂa’xzo,aﬂz_aﬁﬁw

aﬂaqﬂhﬂ:ltﬁw
gt ?

' iﬁ Uz+v1=| L' L)
T B R

©) swm 3§ 9 0



that
92. The transformatio® e Jower
transforms |w|s1 int0
half plane 1(z)s0, i8

z+i

A W_22+i ;B)//g;:
(4) T z-2i

z-i

— =

© w=iZ @ Yz

e type

93. A transformation of th s
w=az+p, o, complex constants

is known as

(A) Homothetic
}B)/ Linear

(C) Rotation
(D) Inversion

94. The circle |7| =R is called Cirfﬂe
of convergence for the power s-r1€8

> a,z", if it consist of

w/a'll values of z for which

> a,z" converges

(B) all values of z which lie in the

circle of radius R, where

_ Lim
R= n—=0 8p

(C) all values of z which lie in the |

circle of radius R, where

1
Lim -
R= n—so (an)"

(D) none of the abgve

US-15105-Series-P

92, TR S (wisi B P o
(z)<0 W ST Far @ |

- 2z +i :
(A) w=z—-2{ (B) w:..z__t?
z-i
z2-~]
w272 _ Z=i
( ) z+1 (D) w-_1':+2i

9. w=oz+B, VPR F EGRR, o

A) IR
®) @
©€) T
(D) wie
94. 9 AW Ya,z" & WTU I 12| =R
AR 39 Foan § Ak 38 i 2

@A) z 3 & o 79 §, A W
Ya,z" &1 AT B B

 (B) z @ 37 & A &, S R B
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95.

If R be the radi
us of Conver

T
of a power Serieg Za 2"
=t ang

- o
Z n a ZI‘I-J' .
Zne, be the derived Serigg

obtained by differentiating th
e

series Y a z° term by term. Then
the radius of convergence r of 1},

derived series is given by
/(A)’ = R

B) r=R-1

(C) r=R+1

(D) none of the above

96. The radius of convergence of the
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97. For the series Z4n+l th

result is

(A) convergent at z=%1

/CD)/convergent at z=1 |

(C) convergent for all values of 2

except z=1 1, £ i
(D) none of the above

98. Which of the following is not true

for the power series ) a, 2’

(A) Converges uniformly within

circle of convergence

(B) Converges absolutely within

circle of convergence

W/Hadamard's formula fop

radius of convergence R is

!
= 1o SUD 2,

(D) None of the above
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